GGC AGC CAT ATG GCT AGC CAC TCC CGC AAA TTT CTC -3') and sqGPAT-reverse (5'-AGC AGC CGG ATC CTC GAG CTA CCA AGG TTG TGA CAA AGA G -3') using cDNA from Cucurbita moschata (SQ1AT cDNA (AT03) in pTZ18R as the template. The PCR product was cleaved with NdeI and XhoI, and inserted into a precleaved T7-promoter-based expression vector, pET15b, providing a His 6 -tag at the N-terminus. The correct construction of the plasmid was verified by nucleotide sequencing. sqGPAT was overexpressed in the E. coli BL21(DE3) strain (Novagen, USA). A 50 mL sample of overnight culture was used to inoculate 2 L of Luria-Bertani medium containing 100 µg/ml of ampicillin. Expression of sqGPAT was induced at an OD 600 of approximately 0.8 by adding isopropyl thio-β-D-galactoside to a final concentration of 1 mM. Cells were grown for an additional 5 h at 30 °C, centrifuged and frozen at -20 °C. Six g of frozen cells, was thawed into 50 mL buffer A (20 mM potassium phosphate, pH 8, 300 mM NaCl, 10% glycerol) supplemented with 1 mM TCEP, 1 mg/ml of lysozyme, 10 µg/ml of DNase, 20 µg/ml of RNase and 1x Roche protease inhibitor cocktail (EDTA-free). The cells were incubated on ice for 45 min with occasional vigorous shaking, and extracted by passing 5 times through the ice-precooled Microfluidizer M-110L (Microfluidics). Broken cells were centrifuged (30 min, 4 °C, 15 000 g). Supernatant was applied to a 2-mL Ni-NTA gravity column (QIAGEN), which had been equilibrated with buffer A containing 10 mM imidazole.
Unbound proteins were eluted with the above buffer and the bound sqGPAT was eluted with buffer A containing 300 mM imidazole. The protein was dialyzed two times against 3 L of buffer B (20 mM potassium phosphate, pH 8, 50 mM NaCl) at 4 °C. The dialyzed sample was applied to a 1-ml ion-exchange Q Sepharose Fast Flow column (GE Healthcare) equilibrated with buffer B. Bound sqGPAT was eluted from the column by a linear gradient of NaCl in buffer B up to 1 M NaCl. Fractions shown to contain sqGPAT by SDS-PAGE (12% gels) and Coomassie blue staining were pooled and stored at -80 °C in buffer B.
Cloning, expression and purification of PFO. The coding region for the Cho binding perfringolysin O (PFO) from Clostridium perfringens without the signal sequence was amplified by PCR using the oligonucleotides PFO-forward (5'-GCGGATCCAAGGATATAACAGATAAAAATCAAAGTAT-3') and PFO-reverse (5'-CGC ACG CGT TTA ATT GTA AGT AAT ACT AGA TCC AGG-3'). The PCR product was cleaved with BamHI and MluI, and inserted into a precleaved, T7-promoter-based expression vector that leaves a His 6 -tag with a thrombin-recognition sequence at the N-terminus [32] . The correct construction of the plasmid was verified by nucleotide sequencing. PFO was overexpressed in the E. coli BL21(DE3) strain and purified using exactly the same protocol as for sqGPAT except that only 0.5 mM thio-β-D-galactoside were used.
Colorimetric assay for sqGPAT activity. Enzymatic activity of sqGPAT was determined by Colorimetric assay for sqGPAT activity. Enzymatic activity of sqGPAT was determined utilizing a spectrophotometer Cecile CE1010 (Cecile Instruments) and measuring the absorption at 412 nm. Reaction were carried out in buffer 1 ml of D containing 1 mM 5,5'-dithiobis-(2-nitrobenzoic acid) (DTNB). The sqGPAT concentration in the cuvette was 2 µg/ml. Normally, concentrations of substrates were 1 mM G3P and 1-20 µM palmitoyl-CoA. Equimolar concentrations of BSA were added to insure palmitoyl-CoA solubility and accessibility.
Reagents were added into the cuvette in the order: Buffer, BSA, liposomes or detergent, sqGPAT, G3P, palmitoyl-CoA, respectively. Reactions were allowed to take place at RT. Calcein containing liposomes equivalent to 5 nmol of DOPC in 1 ml of buffer D were placed in a photometric cuveXe and kept under constant s,rring at 25°C. At various ,mes, the indicated amounts of palmitoyl--CoA and TX--100 were added from 20 µM and 20% (v/v) stock solu,ons. Fluorescence was followed by using an excita,on wavelength of 485 nm and measuring the emission at 520 nm. TX--100 does not absorb/emit or significantly disperse at these wave lengths and concentra,on. . Note that the use of TX--100 is not op,mal for AP, always resul,ng in lower values for maximal cleavage than OGP (Fig. 3C ). For comparison, the % of LPA generated by sqGPAT using the same liposomes (Fig. 2) are added in red. 
